The generation of solid waste has become an increasing environmental and public health problem, especially in developing countries. These problems associated with the generation of solid waste are part of social changes where households play an important role. Invariably, these social changes influence the size, structure and characteristics of given households. This paper presents the findings of a study carried out in Freetown municipal area in Sierra Leone to assess socioeconomic factors affecting household solid waste generation and composition in Freetown, Sierra Leone. Structured questionnaires were administered with respect to these socioeconomic factors in four (4) selected constituencies of the city. These are the most populated constituencies that generated 70% of the total quantity of solid waste in the city. Therefore, they are suitable samples of the study area. The rate of waste generation was determined by using doorto-door approach in five (5) selected households from each constituency through sorting and weighing of solid wastes respectively. The dependent variables were solid waste generation and composition, and the independent variables were family size, education, income levels among others. The data obtained were subjected to statistical analysis to determine relationships between independent variables and dependent variables through correlation. The results showed that the solid waste generation and composition in Freetown was significantly affected by average family size, employment status, monthly income, and number of room(s) occupied by households. In general, the paper adequately suggests new insights concerning the role of socioeconomic factors in affecting the generation and composition of household solid waste.
Introduction
Freetown the study area was founded on the 11 th March, 1792 and it is the capital city of Sierra Leone, a small country in West Africa. It is a major port city on the Atlantic Ocean located on 8.48˚ N and 13.23˚ W with a total area of 137.8 square miles (357 square kilometers) in the western area of the country. It has a population of 7,728,739 [1] . The city is the economic, financial and cultural center of Sierra Leone. The city's economy revolves largely around its harbor-occupying a part of the estuary of the Sierra Leone River in one of the world's largest natural harbor, Queen Elizabeth 11 Quay [2] . Queen Elizabeth II Quay is capable of receiving ocean going vessels and handles Sierra Leone's main port. The city is politically divided into 8 constituencies: the East end of Freetown has East 1, East 2, and East 3; the Central Freetown has Central 1 and Central 2 while the West end of Freetown has West 1, West 2 and West 3 ( Figure   1 ). Industries, commercial activities, health and educational institutions have duly increased the population of Freetown. The problem of increased population was further compounded in the mid 1990s when Freetown served as a safe haven for thousands of people from the provinces of Sierra Leone and neighboring Liberia when rebel wars broke out in these two countries. The city suffered a corresponding increase in the quantity of solid waste generation and composition which are heterogeneous. They vary according to socioeconomic status of Freetown inhabitants and change in the seasons of the year. Many previous studies have examined household solid waste generation and composition. [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] observed that in every human settlement, the microscopic unit of waste generation is the household. Due to societal changes, the household plays an important role in environmental problems associated with the generation of solid waste. These societal changes influence the charac- teristics of given households, including family size, societal status and wealth, residential location and community status. Various authors have described the correlation between household solid waste generation and composition and relevant socioeconomic factors [3, 9, 10, [15] [16] [17] [18] [19] [20] . In addition, some studies were conducted using regression analysis to establish the relationship between waste generation and socioeconomic factors [21] . From an economic perspective, [22] analyzed the household behavior on waste in terms of changes in income, price of refuse service, site of refuse collection and packing. Household size, cultural patterns and personal attitudes [23, 24] are said to influence solid waste generation as well. Economists also compared the composition and quantity of waste in terms of income level, household size and age structure of the household as these affect the quantity and composition of solid waste. [25] study shows that grass, yard wastes and newspaper are positively correlated with the level of income. [22, 24, 26] have also shown that the quantity of waste generated by a country is proportional to its population and the mean living standards of the people is related to the income levels of people hence individual household's waste generation is correlated. But in a study conducted by [27] to analyze the factors that influence waste handling and generation using the variables income and population density, it was found out that income did not influence the total solid waste generated in a municipality. However, [28] showed that there is a positive correlation between income and waste generation. [29] statistically analyzed the relationship between socioeconomic factors and waste generation and composition: that a clear waste difference existed between the more prosperous section in relation to the total and the individual components of the waste stream. Therefore, the objectives of the paper are to collect data on household waste generation and composition, correlate waste quantity and composition with relevant socioeconomic factors of households and provide details of data collection, data analysis and interpretation of results. Results from this study will provide inputs to the environmental and waste management planners in their decision making with regards to effective and sustainable solid waste management system in Freetown.
Materials and Methods
The study was conducted in four (4) different constituencies of Freetown, namely: East 1, East 2, Central 1, and West 1. The method involved the administration of structured questionnaires to one hundred and thirty (130) respondents in these constituencies. The questionnaire sought to obtain data ranging from the households personal and socioeconomic background to total waste generated. The questionnaire focused on the socioeconomic status of the households such as age, gender, marital status, family size, educational background, occupation, and income. Most of the questions were closed-ended. Of the one hundred and thirty (130) questionnaires administered one hundred and ten (110) were received given 85% response. Household door-to-door survey approach according to [30] and [31] in five (5) selected households from each constituency was used in determining the rate of solid wastes generated for two consecutive weeks. The rates were obtained by dividing the waste measured (in kilograms) by the number of people in the household. The average for the town was then obtained by adding individual rates for the different constituencies and dividing by the number of households used. Also, the one hundred and ten respondents were divided into five different socioeconomic groups on the basis of the monthly income of their households as follows: scribed the background information of the sample, and inferential statistics which analyzed the relationship between the household's behavior and the quantity and composition of solid wastes generated. The [32] was used to run the analysis.
Results and Discussion

Socioeconomic Factors
The frequencies, percentages, cumulative percentages and means of sample households' socioeconomic factors considered in this study are shown in Table 1 .
The data in Table 1 shows that the average family size was 7.64 persons with 4.18 persons per room, the average age of the family was 36.5 years, employment status was 3.82 persons per household and the average monthly household income was Le 740454.
Relationship between Household Solid Waste Generation and Socioeconomic Factors
From Table 2 the average rate of generation of solid waste was 5.98 kg per household per day and 1.66 kg per person per day. Table 3 shows results of the statistical analysis conducted to determine the relationships between independent variables (socioeconomic factors) and dependent variables (solid waste generation and composition).
The generation of household waste was found to be positively correlated with average family size, employment status, monthly income, educational level and number of room(s) occupied. This means that large quantities of solid waste were generated due to number of people in the family, number of people employed in the family, earning power of household members, their education, and the number of room(s) occupied by family members. Negative correlations were found between average age of family size and solid waste generation and between marital status and solid waste generation.
Relationship between Composition of Household Solid Waste and Socioeconomic Factors
A descriptive statistics on the composition of household solid waste and socioeconomic groups was shown in Table 4 . The data in this table indicates that garbage was the predominant component in the solid waste stream. This was because it consists of household refuse or rubbish and food waste of various components. Other types of solid waste are low in all households studied. This is in conformity with the study result of [33] -that food waste, a component of garbage dominates over the major portion of the solid waste generated in most developing countries. The analysis shown in Table 5 reveals that, education has positive correlation with plastics, wood, paper but a negative correlation with garbage; family size show a positive correlation with plastic, paper and wood but a negative correlation with garbage; income has a negative correlation with garbage; family employment has a negative correlation while marital status shows a positive correlation with garbage. Also, as the age of the family increases, the garbage waste decline (correlation −0.2393) while paper and plastic wastes increase.
Conclusions
The collected data on the relationship between socioeconomic factors (independent variables) and solid waste generation and composition (dependent variables) were presented and analyzed.
1) The study shows that household solid waste generation and composition varies from one household to another.
2) The correlation coefficient analysis on the various socioeconomic factors of the study indicates that monthly income, average family size, number of room(s) and employment status were the main influential factors in the Significant at 1% probability level (p < 0.01).
reduction of both solid waste generation and composition in Freetown.
3) The quantity of solid waste generated and composition are two major important factors in designing the cost effectiveness and environmentally compatible solid waste management system in Freetown.
This study is the first in Freetown to assess the correlation of relevant socioeconomic factors affecting solid waste generation and composition. We therefore recommend further studies with a considerable range of households' socioeconomic factors.
